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ABSTRACT 



Issues of equity assume a position of prominence as they 
relate to the young child's emerging mathematical understandings, the 
development of scientific thinking and problem solving skills, and potential 
technological literacies. This paper discusses the key issues of equity for 
culturally and linguistically diverse children and impoverished children with 
respect to math, science and technological education in preschool, and 
considers the role of effective teaching in contributing to greater equity. 
The discussion focuses on two themes that illustrate both the problems and 
potentials of early childhood programs to address equity in math, science and 
technology: educational equity in an inequitable society and equity in 
inclusive early childhood classrooms. Finally, the article considers the 
challenge of equity from a more optimistic point of view based on recent 
advances in the understanding of how children learn and a reconceptualization 
of the early childhood curriculum. (JPB) 



+++++++++++++++++++++++***++*+**★***++*********+++++++★++++++*****+++++++++*+ 

* Reproductions supplied by EDRS are the best that can be made 

* from the original document . 



ED 423 954 



U.S. DEPARTMENT OF EDUCATION 
Office of Educational Research and Improvement 
EDUCATIONAL RESOURCES INFORMATION 
v/ CENTER (ERIC) 

HQ'his document has been reproduced as 
✓ received from the person or organization 
originating it. 

□ Minor changes have been made to 
improve reproduction quality. 



• Points of view or opinions stated in this 
document do not necessarily represent 
official OERI position or policy. 



PLAYING FAIR AND SQUARE: 

ISSUES OF EQUITY IN PRESCHOOL MATH, SCIENCE, AND TECHNOLOGY 



Rebecca S. New, Ed.D. 

Associate Professor, Department of Education 
University of New Hampshire 



Prepared for the Forum on Early Childhood 
Science, Mathematics, and Technology Education 
February 6, 7, and 8, 1998 
Washington, D C. 






PERMISSION TO REPRODUCE AND 
DISSEMINATE THIS MATERIAL HAS 
BEEN GRANTED BY 



JRsJqsl 









Q uJ 



TO THE EDUCATIONAL RESOURCES 
INFORMATION CENTER (ERIC) 



Sponsored by Project 2061 of the 
American Association for the Advancement of Science 
with funding from the National Science Foundation 




2 



Playing Fair and Square: 

Issues of Equity in Preschool Math, Science, and Technology 

Rebecca S. New, Ed.D. 

University of New Hampshire 

The period of early childhood is a time in which children’s development is especially ripe 
for the enhancement of numerous social, emotional, and cognitive capacities. Contemporary 
research also confirms that experiences which take place during the three-to-five year age period 
are significant precursors to children’s subsequent learning and school achievement. 

Unfortunately, the child’s readiness to learn also includes, by definition, a vulnerability to early 
experiences, including both their presence and their absence. While some variation in children’s 
learning and development is the result of purposeful choices made by parents and teachers, other 
differences result from lack of opportunity, motivation, and/or understanding. Research on 
preschool children’s knowledge, skills, and dispositions in math, science, and technology has 
consistently demonstrated differences in children’s learning as a function of gender, cultural and 
linguistic factors, and developmental characteristics. The set of differences associated with 
educational inequities serves as the focus for this paper. 

While early childhood educators have often questioned the appropriateness of “too-early” 
instruction, recent research and classroom practice validate the premise that educational 
opportunities associated with these domains are not only highly feasible but, if done right, can 
contribute to children’s learning and development in other areas as well. Thus the debate has 
shifted from a question of whether ox when to one of how? Issues of equity assume a position of 
prominence as they relate to the young child’s emerging mathematical understandings, the 
development of scientific thinking and problem solving skills, and potential technological 
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literacies. The challenge to be addressed in this paper is twofold: 

(1 ) What are the key issues of equity with respect to math, science, and technological 
education in the preschool age period? 

(2) How can more effective teaching contribute to greater equity, not only in those 
specific domains, but within the classroom and the larger society as well? 

These questions are considerably more complex than can be fully addressed in this paper. The 
following discussion focuses on two themes that illustrate both the problems and the potentials of 
early childhood programs to address equity in math, science, and technology: educational equity 
in an inequitable society and equity in inclusive early childhood classrooms. 

Placing Educational Inequities in Context 

Children’s development and learning are influenced and interpreted by the larger 
sociocultural and political context. Comparative studies support the premise of cultural diversity 
in beliefs regarding children’s needs and abilities as well as educational experiences deemed 
appropriate for optimal development (c.f., studies on Japanese child care and early education by 
Lewis, 1995). Beatty’s recent (1995) analysis of the history of preschool education in the U.S. 
joins research on early intervention in other nations (Woodhead, 1996) to confirm a dual premise 
of diversity in (a) perceptions of quality early childhood programs across cultures and (b) 
accessibility to early childhood programs within cultures. The notion of diversity as adversity is 
particularly relevant as it pertains to unequal and inequitable learning opportunities for young 
children in contemporary American society (New & Mallory, 1996). 

The purpose of American educational institutions for many is to "follow, reflect, and 



reproduce the nature of the society in which they exist" (Oakes, 1985, p. 200). Thus, U S. 
schools and their curricula have historically promoted autonomy and individual competence, an 
educational agenda that has placed some children at significantly greater disadvantage than others. 
In spite of numerous initiatives at the national level over the past three decades that have targeted 
diverse populations for more equitable treatment, the contrast between some children’s 
educational opportunities and those available to others remains stark. Throughout the twentieth 
century, discrepancies in young children’s educational opportunities have been documented as a 
function of their membership in racially, culturally, and linguistically diverse populations, with still 
other differences associated with gender and developmental diversity. Among the most glaring of 
such discrepancies is children’s unequal access to high quality early childhood educational 
programs in the preschool age period. 

The U S. is unique among industrialized nations in its failure to systematically provide 
some form of educational opportunity for all young children in the three- to five-year age period. 
Adhering to the view that the responsibility for the very young child is familial and private rather 
than social and public, existing services are typically based on deficit interpretations of either the 
children or their families. Since inception, such educational services have been remarkably 
inadequate to the task. Issues of funding and financing high quality early childhood programs 
dominate the discussion among policy makers and early childhood professionals. As we approach 
the end of the twentieth century, fewer than half of American children ages three-to five have 
access to affordable and high quality early childhood programs. It is essential to place 
discussions of equity in math, science, and technology within this larger social, political, and 
economic context. Joining the claim of inadequate coverage of programs is the possibility that the 
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nature of the field's targeted programs may "exacerbate the very problems they were designed to 
ameliorate" (New & Mallory, 1996, p. 150). Early intervention programs’ segregated nature 
precludes experiences with children of diverse interests and abilities and typically emphasize select 
aspects of development, often at the expense of cognitive or preacademic gains. 

Evidence of inequities within the larger society is apparent as soon as children enter a 
classroom. Among those fortunate enough to have access to a high quality preschool or 
kindergarten program that is not limited to a targeted population, the diversity among children 
will likely reflect many of the prejudices and the potentials of the larger society. Some children 
will have had numerous opportunities to visit science museums, play with tanagrams on the living 
room floor, and experiment with the technological mouse attached to their family computer. They 
will have acquired a vocabulary for discussing their ideas and experiences in these domains; they 
may also have learned a great deal about the role of and value assigned to such knowledge in the 
larger adult society. Other children enter into early childhood settings in the hope that they, too, 
will learn the skills and acquire the concepts deemed necessary for productive and meaningful 
participation in the larger world. For some of these children, however, there will have been little 
or no exposure to the tools or the talk of mathematical or scientific endeavors. Their insistence 
that a mouse is an inhabitant of their family’s basement will be a source of amusement to other 
children “in the know.” Their lack of familiarity with contemporary technological tools and 
discourse may or may not lead to appropriate educational opportunities, depending on a number 
of key factors that influence what happens inside the classroom. 

Inequities on the Inside 

The field of early childhood began addressing issues of racism and sexism in the teaching 
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of young children long before the war on poverty and the multicultural education movement (c.f., 
Dewey, 1911; Goodman, 1952). And yet, when children arrive at public school settings, they are 
often assigned to readiness classses based on perceptions of so-called risk indicators, including 
socio-cultural or economic characteristics (Oakes, 1985). Tracking of this sort perpetuates class 
and racial inequalities of American society; it also furthers the divide between children excluded 
from versus those invited to participate in other models of education, including gifted and talented 
programs where an emphasis on mathematical knowledge, scientific endeavors, and technological 
literacy is almost guaranteed. These inequalities in the resources and programs available in the 
preschool period increase the likelihood that official bodies of high- status knowledge and ways of 
thinking remain the property of select groups of children and their families. 

In response to this structural inequity, the last two decades have witnessed a steady 
increase in publications to assist teachers in responding more equitably to diverse populations of 
young children (c.f., Derman-Sparks, 1989; Kendell, 1996), amid efforts to create more inclusive 
and equitable educational programs for children with developmental differences and other special 
needs (Mallory, 1988). In short, there is much for the field to be proud of. And yet key features 
of the field of early childhood may inadvertently exacerbate inequities in children’s learning in the 
areas of math, science, and technology, including teacher attitudes regarding diversity; teachers’ 
personal and professional knowledge of math, science, and technology; and teacher beliefs about 
how children learn. Perhaps the most controversial is that of establishing fair, feasible, and 
relevant educational goals for diverse populations of young children. 

From Deficits to Deference . 

Adult images of children have historically defined the parameters and prerogatives of child care 



and early education. Thus teacher interpretations of the significance of differences among and 
between children directly influence curriculum goals and strategies. Teacher beliefs about the 
malleability of such differences also influence their responses to children. Such beliefs support 
practices that include, for example, lesser expectations for girls to participate in scientific problem 
solving. The complexity of this issue cannot be overstated. Put simply, in their commitment to the 
multicultural, anti-sexist, and inclusive education movements, early childhood educators may have 
miscalculated the effect on children’s development in emphasizing the value and legitimacy of 
children’s differences over their need for common skills and understandings.. 

Throughout the last several decades, the maxim different strokes for different folks has 
supported educational practices which respond to children’s individual differences and family 
lifestyles. It is difficult to find fault with a pedagogy that is grounded in knowledge about and 
respect for children and their families. And yet, if implemented uncritically, this interpretation of 
difference can further exacerbate inequities in children’s learning. At the least, this interpretation 
presents challenges in responding to another principle deemed essential to an education for a 
democratic pluralistic society— that all children are entitled to gain access to the skills and 
knowledge regarded as social capital in the dominant society (Delpit, 1995). This maxim also 
underestimates the role and the responsibility of teachers in changing rather than deferring to 
patterns of work, play, and social behavior that are disadvantageous to some children. 

This concept of deference may be found in early childhood programs which adhere to a 
multicultural philosophy of learning about and responding to children’s family backgrounds and 
individual learning styles and abilities. Even as teachers strive to create a more inclusive 
educational environment that represents the lives and lifestyles of all the children in the class 



rather than just a few, the notion of deference is used when this acknowledgement of child 
characteristics becomes an implicit acceptance of disappointments in educational outcomes. This 
notion of deference is found when teachers utilize science and technology primarily as a means of 
attracting the attention of otherwise disengaged learners, or as an occasion to utilize children with 
prior knowledge as “class experts” rather than as means to promote the knowledge and literacies 
of all children. Even the kinds of questions teachers ask vary as a function of teacher expectation 
of competence, for example, when boys are more often called upon for complex explanations of 
mechanical and conceptual concerns while girls are asked to share “facts.” 

A non-critical acceptance of expected variation in children’s interests or abilities does little 
to modify that variation or reduce social inequities. This concept of deference also reflects some 
early childhood teachers’ tendency to respond more systematically to children’s social and 
behavioral developmental needs rather than their intellectual ones. Variations in classroom 
practices as a function of gender, disability, or family background are similar in intent and 
outcome to many of those described previously. When sensitivity to children’s individual and 
cultural differences precludes critical educational goals, such responses may exacerbate rather 
than eliminate issues of equity. 

The Role ofExperience in Teacher Goals and Strateg ies. 

Teacher attitudes and knowledge may also account for much of the inequitable treatment 
of math, science, and technology in the preschool period. The field of early childhood education 
has struggled for much of the second half of this century to establish a reputation of 
professionalism. And yet the knowledge base deemed essential for teachers’ professional status 
has been almost exclusively associated with the child study movement and the field of 



developmental psychology. Thus the experiences that many early childhood educators bring with 
them to the classroom in those particular domains reflect their personal histories as learners of 
math, science, and technology. 

Teacher attitudes about specific subject matter also influence their approaches to issues of 
equity. It has already been noted that experiences in math, science, and technology are generally 
regarded as less critical to children’s development than play-based experiences which contribute 
to their social and language development. It is also the case that a vast majority of early 
childhood educators are women, many of whom might identify with the newly defined area of 
study referred to as “hot cognition” (Ginsburg & Asmussen, 1988). This conceptualization of the 
interface between emotional anxiety, social supports, and intellectual competence has contributed 
substantially to our understanding of both the causes of and potential solutions to poor academic 
performance in other areas as well. This understanding of the relationship between affect, 
personal relevance, and intellectual activity also helps to explain teacher reluctance to engage in 
(mathematical or scientific or technological) explorations about which they feel little competence 
or confidence. The role which teachers assign themselves with respect to children’s learning of 
subjects like mathematics also reflects their beliefs about how children learn (Fennema, Franke, 
Carpenter, Carey, 1993). Early childhood educators frequently share the view that such domains 
are best pursued by children through play and other child-initiated activities, eliminating the 
necessity for purposeful teacher involvement. 

Beliefs About How Children Learn . 

For much of the second half of this century, early childhood professionals have debated 
the role of instruction in children’s learning and development; much of the early childhood 
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literature has emphasized the value of play in a child-initiated curriculum. This interpretation of 
children’s developmental needs has contributed to a view of the teacher’s role which is often 
limited to preparing the physical environment and then following the child’s lead rather than 
imposing pre-determined educational goals. The emphasis on “concrete” experiences has 
contributed substantially to the postponement of more abstract discussions of children’s scientific 
understandings and their consequences until the elementary grades (Metz, 1995). These premises 
of how children can best learn were codified in the form of written guidelines for developmentally 
appropriate practice, published in response to increasing pressure to “push down” formal 
academic instruction into the preschool age period (Bredekamp, 1987). 

The concept of developmentally appropriate practice played a valuable role in drawing 
educators’ and parents’ attention to the child development knowledge base, and especially to the 
role of play in children’s cognitive and social development. The concept of developmentally 
appropriate practice may also have supported teachers’ willingness to accept children’s choices 
even when such choices reinforced gender-based or cultural differences in academic interests and 
efforts. Thus, for example, many early childhood teachers hesitate to interfere with girls’ 
gravitation to the dramatic play area even as the boys lay claim to the blocks, or the non-English- 
speaking child’s preference for solitary play with puzzles over the more verbal and scientific 
activity associated with the water table. The concept of developmentally appropriate practice has 
also supported teacher resistance to explicitly incorporate subject matter material such as math or 
science into the classroom in any way other than through play and hands-on object manipulation. 

A recent article, “If we call it science, then can we let the children play?” (Goldhaber, 
1994) clearly articulates the relationship between constructive play activities and important 
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scientific constructs. The title also reveals the tension felt by many teachers in attempting to 
respond appropriately to children’s developmental needs as they correspond to academic goals. 
While the “hands-on” maxim provides (some) children with valuable opportunities to manipulate 
and explore the characteristics of scientific materials and mathematical concepts, teacher hesitancy 
to provide more systematic opportunities for children to reflect upon their ideas and their work 
makes it less likely that such play-based experiences will lead to significant conceptual change. 
This minimalization of the teacher’s role is supported by the belief that children learn at their own 
pace, when in fact sometimes it’s the adults who are moving slow. 

So What’s the Good News? 

Up to this point, the discussion has focused on the more problematic aspects of achieving 
equity in classrooms where teachers struggle to respond appropriately to the diverse needs, 
interests, and capabilities of children, to balance developmental goals with academic expectations, 
and to confront subjects about which they feel little personal or professional commitment. The 
final section of this paper considers the challenge of equity from a more optimistic point of view, 
based on recent advances in our understandings of how children learn and a reconceptualization 
of the early childhood curriculum. . 

Learning as a Social Process. 

Researchers in anthropology, psychology, and education have expanded prior conceptions 
of the child’s solitary construction of knowledge to emphasize the role of the sociocultural 
environment in children’s learning. Contemporary child development theory highlights the 
relational processes by which children and adults alike acquire the knowledge, skills, and attitudes 
deemed normative and desirable within particular sociocultural contexts. Summarized most often 
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as a theory of social constructivism, this perspective regards learning as both a social and 
cognitive process dependent upon interpersonal exchanges and optimally challenging tasks to 
complete and ideas to contemplate (Berk & Winsler, 1995). 

This new theoretical paradigm supports the premises laid out earlier in this discussion, 
primarily that children's knowledge of math, science, and technology— like any aspect of children’s 
learning— is informed, influenced, and judged by the sociocultural contexts and social exchanges 
that characterize their lives. Even very young children learn what is important, tolerated, and 
expected as they observe and participate in early educational experiences. Thus gender role 
stereotypes, ethnic identity, and self image as a learner are among those understandings that 
develop during the period of early childhood (New, 1998). And yet research also suggests that 
young children have the cognitive capacity to understand the difference between what people can 
do and what they usually do (Meece, 1987). 

These theoretical premises have significant implications for the role of early schooling in 
the formation of skills and knowledge as well as attitudes and dispositions regarding math, 
science, and technology. Research on the role of social processes in early learning in math, 
science, and technology makes moot the presumed need to choose between responding to 
children’s social versus intellectual or academic needs. Rather, studies on children’s early 
number development illustrates the interplay between social, intellectual, and developmental 
processes (Saxe, Guberman, & Gearhart, 1987). The importance of personal relevance and social 
support have been identified as critical to the development of children’s concept formation in 
mathematics (Ball & Wilson, 1996), as well as their interest in science (Jeffe, 1995) and 
computers (Char & Forman 1994). Indeed, the computer is now understood to provide a unique 
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unique opportunities for children’s learning (Clements, 1994) of technological skills as well as 
literacy, math, and science (Wright & Shade, 1994). The benefits of social negotiations and 
collaborative learning have been demonstrated in research on the teaching and learning of science 
(Julyan & Duckworth, 1996) and mathematics (Saxe & Gearhart, 1988). Such studies support 
theoretical understandings of the role of both individual and social processes (Shapiro, 1994) and 
new interpretations of the domains themselves, with knowledge negotiated through social 
exchanges within particular sociocultural contexts (Forman, 1993). 

Such research supports the role of peers and teachers in facilitating instruction in math, 
science, and technology, and the role of appropriate educational opportunities in these domains 
for other aspects of children’s development. For example, we now know that children with 
emotional or behavioral disabilities can learn about cause and effect in their joint science activites 
with more capable others, while children with cognitive impairments benefit from experiences 
requiring active thinking and reasoning about problems that matter to them. Students with 
physical or sensory impairments are highly motivated to improve their abilities to observe natural 
phenomena using all of their available senses (Mastropieri & Scruggs, 1995). This body of 
research supports the notion that children of all abilities take clues from the larger environment 
regarding what is important to learn. 

These advances in our understanding of how children learn have significant implications 
for the role of the early childhood educator in the early childhood curriculum. Revised 
interpretations of developmentally appropriate practices (Bredekamp & Copple, 1997) now make 
specific reference to the critical importance of teacher observations about what children know and 
are ready to learn, and the nature of various forms of teacher assistance to facilitate the child’s 
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exploration with new materials, concepts, and conflicts. The theoretical concept of guided 
participation has blurred the distinction between teacher-directed and child-sensitive pedagogy. 
Reconceptualization of the Early Childhood Curriculum . 

The early childhood curriculum has been described as integrated, emergent, negotiated, 
and convergent (New, 1998). Within all of these definitions, children are considerably more likely 
to achieve goals that adults set for them when the content of new knowledge is personally 
meaningful, contextually relevant, and builds upon rather than replaces existing competencies 
(Mallory & New, 1994b). This interpretation of curriculum places a heavy emphasis on the role 
of the teachers, who have the responsibility of insuring that children have opportunities to learn 
from one another as well as ample motivation to revisit their understandings and reflect critically 
on their own and each other’s ideas. This interpretation also requires that teachers, too, see 
themselves as students of children’s learning and development. 

Expanded conceptions of developmentally appropriate practice emphasize the importance 
of connecting curriculum content with the larger context in which the child lives. Experiences 
that utilize mathematical concepts, scientific problem solving, and computer technology can not 
only demonstrate relevance to other school-based aspects of children’s lives; they can also create 
occasions in which children can take on the role of critical thinking, prediction-making, and 
problem solving. The challenge in promoting competence in the skills and knowledge deemed 
critical by the larger culture for children who are culturally or linguistically diverse is to convey 
the usefulness of such knowledge to the children, helping them to gain access to opportunities and 
resources otherwise unavailable (Delpit, 1995), even as they are also encouraged to explore and 
express their own specialized knowledge (Phillips, 1994). For children attempting to bridge two 



worlds, the role of the teacher is to embrace both realities, modeling the acceptance of diverse 
forms and sources of competence. 

Discussions of equity in math, science, and technology are typically limited to 
consideration of the fairness of access and opportunities to participate in activities related to those 
domains. And yet, this reconceptualization of the early childhood curriculum also utilizes math, 
science, and technology to address attitudes and practices associated with issues of equity. 
Science, for example, provides a wonderful opportunity to utilize cooperation and problem- 
solving skills as small groups of children test their capacities to generate and test hypotheses. 
Children struggling to utilize mathematic concepts to make classrooms decisions can also be 
encouraged to consider the extent to which numerical advantage translates into fair play. In 
Reggio Emilia, an athletic project on the long jump ultimately inspired children to debate the 
nature of gender competencies, the mathematical interpretation of a handicap, and a competence- 
friendly means of measuring the distance achieved by boys and girls of different ages and abilities. 
Such opportunities for critical analysis support children's comprehension of the conceptual bases 
of mathematical computation as well as their efforts to disentangle numerical worth from social 
meanings (Ball & Wilson, 1996). Far too often, teachers presume that children have neither the 
interest nor the ability to respond to such socially complex issues, when, in fact, some of 
children’s most serious engagement takes place when they pursue moral dilemmas behind the 
observation that “our school’s not fair!” (Pelo, 1997). 

As children engage in scientific processes of observation, hypothesis generating and 
testing, they can be challenged to confront their own understandings with those of their peers and 
to engage in deliberations on topics of both social and intellectual significance. Such experiences 
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contribute not only to conceptual changes in scientific and mathematical thinking, but can give 
children an increased appreciation of the value of these human competencies as a means of 
responding to their daily lives and contributing to the advancement of their own thinking and their 
relationships to each other. 

Conclusion 

This reconceptualization of the early childhood curriculum is based not only on new 
understandings of how children learn, but what they need to learn for life in a pluralistic 
democratic society. Just as it is increasingly vital that children acquire conceptual understandings 
in math, science, and technology, so too is it essential that children begin to comprehend the role 
that such knowledge plays in a contemporary democratic society. While many might claim that 
such an agenda is far from the reach of three-to-five-year-old children, this interpretation of an 
early childhood curriculum assumes that, just because teachers ought to begin where children are, 
"beginning there has never implied staying there" (Wright, 1965, p. 34). 

Nineteen years ago it was suggested that educators already knew enough to successfully 
teach all children, and that it was primarily a question of “how we feel about the fact that we 
haven’t so far” (Edmonds, 1979, p. 22). Perhaps this confidence in the knowledge base of the 
profession was prematurely optimistic, given the changes in our understandings since that time. 
Today, however, it does seems that we do know a great deal about what we ought to be doing 
better. 

Early childhood educators have the opportunity to make an immediate difference in at 
least a portion of the life (several hours a day) of a young child. Successful early childhood 
programs have also demonstrated their potential to make a difference in the continuing lives of the 
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children and their families "Programs that work" for minority and impoverished children in the 
U. S. act upon the theoretical premise to connect with children's lives; on the political premise to 
advocate for their well-being; and on the ethical premise to contribute to parents' abilities to 
support the learning and development of their children (Barnett & Boocock, 1998). Families of 
young children must be involved in the determination and the processes of incorporating such 
educational goals as emergent competencies in math, science, and technology in the early 
childhood curriculum. To make this happen will take more than an increase in professional 
development and parent education activities designed to teach them all how to use the internet. 

The bigger question of equity in educational resources and opportunities is a dilemma in 
which the simply acknowledgement of the problem may be one of the greatest challenges. At the 
least, we must somehow face up to the fact that the schools "mirror inequities in the surrounding 
society and many people want to be sure that they continue to do so" (Goodlad, 1984). This 
ideology of “diversity at a distance” (Wells & Serna, 1996) threatens any meaningful effort to 
close the education gap in American society. 

This paper began with an acknowledgement of the period of early childhood as ripe for 
development and vulnerable to neglect. The societal context of inequities in the classroom calls 
for a more explicit acknowledgement of the relationship between our hope for more equitable and 
effective educational responses to children’s learning of particular subject matter and our need for 
more collective commitment to young children. As we approach the end of the 20th century, we 
are witness to an explosion of knowledge about the real and potential competencies of young 
children. Perhaps the biggest challenge of the next century will be to actualize our own potentials 
as adults by better advocating on their behalf. 

16 




18 



References 



AAAS (American Association for the Advancement of Science) (1994). Benchmarks in science 
literacy. Washington, DC: Author. 

Ball, D. L., & Wilson, S. M. (1996). Integrity in teaching: Recognizing the fusion of the moral 
and intellectual. American Educational Research Journal, 33(1), 155-192. 

Barnett, W. S , & Boocock, S. S. (Eds.) (1998). Early care and education for children in 
poverty: Promises, programs, and long-term results. Ithaca, NY: SUNY Press. 

Beatty, B. (1995). Preschool education in America: The culture of young children from the 
colonial era to the present. New Haven: Yale University Press. 

Berk, L. E, & Winsler, A. (1995). Scaffolding children's learning: Vygotsky and early 

childhood education. Washington, DC: National Association for the Education of Young 
Children. 

Bredekamp, S. (1987). Developmentally appropriate practice in early childhood programs 
serving children from birth through age 8. Washington, DC: NAEYC. 

Bredekamp, S., & Copple, C. (Eds.) (1997). Developmentally appropriate practice in early 
childhood programs (Rev. ed). Washington, DC: NAEYC. 

Char, C., & Forman, G. (1994). Interactive technology and the young child: A look to the future. 
In J. L. Wright & D. D. Shade (Eds ), Young children: Active learners in a technological 
age. Washington, DC: NAEYC. 

Clements, (1994). The uniqueness of the computer as a learning tool: Insights from research and 
practice. In J. L. Wright & D. D. Shade (Eds ), Young children: Active learners in a 
technological age . Washington, DC: NAEYC 

Delpit, L. (1995). Other people’s children: Cultural conflict in the classroom. New York: The 
New York Press. 

Derman-Sparks, L., & the ABC. Task Force (1989). Anti-bias curriculum: Tools for 
empowering young children. Washington, DC: NAEYC. 

Dewey, J. (191 1). Is coeducation injurious to girls? Ladies Home Journal, June 11, 60-61 . 

Edmonds, R. (1979). Effecive schools for the urban poor. Educational Leadership, 37(1), 15- 
24. 



17 




19 



Edwards, C., Gandini, L., & Forman, G. (Eds.) (1993). The hundred languages of children: The 
Reggio Emilia approach to early childhood education. Norwood, New Jersey: Ablex. 

Fennema, E., Franke, M. L., Carpenter, T. P., & Carey, D. A. (1993). Using children’s 

mathematical knowledge in instruction. American Educational Research Journal, 30(3), 
555-583. 

Forman, G. (1993). The city in the snow. Applying the multisymbolic approach in Massachusetts. 
In C. Edwards, L. Gandini, & G. Forman (Eds.), The Hundred Languages of Children: 
The Reggio Emilia Approach to Early Childhood Education. Norwood, NJ: Ablex. 

Fosnot, C. (Ed.) (1996) Constructivism: Theory, perspectives, and practice. New York: 
Teachers College Press. 

Ginsburg, H. P., & Asmussen, K. A. (1988). Hot mathematics. In G. B. Saxe & M. Gearhart 
(Eds.), Children’s mathematics. New Directions for Child Development, No. 41 . San 
Francisco. Jossey-Bass. 

Goldhaber, J. (1994). If we call it science, then can we let the children play? Childhood 
Education, pp. 24-27. 

Goodlad, J. L. (1984). A place called school. New York: McGraw-Hill. 

Goodman, M. E. (1952). Race awareness in young children. New York: Crowell-Collier. 

Harry, B. (1992). Cultural diversity, families, and the special education system: Communication 
arid empowerment. New York: Teachers College Press. 

Hurd, P. D. (1997). Inventing science education for the new millennium. New York: Teachers 
College Press. 

JefFe, D. B. (1995). About girls’ “difficulties” in science: A social, not a personal, matter. 
Teachers College Record, 97(2), 206-226. 

Kadden, M. (1990). Issues on computers and early childhood education. In C. Seefeldt (Ed ), 
Continuing issues in early childhood education, pp. 261-275. Columbus, Ohio: Merrill. 

Kendell, F. E. (1996). Diversity in the classroom: New approaches to the education of young 
children. New York: Teachers College Press. 

Lewis, C. (1995). Educating hearts and minds: Reflections on Japanese preschools. Cambridge, 
UK: Cambrdge University Press. 



18 




20 



Mallory, B. L. (1998). Educating young children with developmental differences: Principles of 
inclusive practice. In C. Seefeldt & A. Galper (Eds.), Continuing issues in early 
childhood education (2nd ed ). Upper Saddle River, NJ: Merrill. 

Mallory, B. L., & New, R. S. (1994a). Diversity and developmental ly appropriate practices: 
Challenges to early childhood education. New York: Teachers College Press. 

Mallory, B., & New, R. (1994b). Social constructivist theory and principles of inclusion: 

Challenges for early childhood special education. Journal of Special Education, 28(3), 
322-337. 

Mastropieri, M., & Scruggs, T. (1995). Teaching science to students with disabilities in general 
education settings. Teaching Exceptional Children, 27(4), 10-13. 

Meece, J. L. (1987). The influence of school experiences on the development of gender 

schemata. In Children ’s gender schemata. New Directions for Child Development (38). 
San Francisco: Jossey-Bass. 

Metlife (1997). The Metropolitan Life survey of the American teacher 1997: Examining gender 
issues in public schools. New York: Metropolitan Life Insurance Company. 

Metz, K. E. (1995). Reassessment of developmental constraints on children’s science instruction ! 
Review of Educational Research, 65(2), 93-127. 

New, R. (In press). Theory and praxis in Reggio Emilia: They know what they are doing and 

why. To appear in C. Edwards, L. Gandini, & G. Forman (Eds.), The hundred languages 
of children: The Reggio Emilia approach to early childhood education. Second 
edition. Norwood, NJ: Ablex. 

New, R. S. (1998). Diversity and early childhood education: Making room for everyone. In C. 
Seefeldt & A. Galper (Eds.), Continuing issues in early childhood education, pp. 238- 
268. Columbus, Ohio: Merrill. 

New, R., & Mallory, B. (1996). The paradox of diversity in early care and education. In E. 

Erwin (Ed.), Putting children first: Visions for a brighter future for young children and 
their families. Baltimore, MD: Brookes. 

Oakes, J. (1985). Keeping track: How schools structure inequality . New Haven, CT: Yale 
University Press. 

Pelo, A. (1997). "Our school's not fair!"--a story about emergent curriculum. Young Children, 
52(7), 57-61. 



19 




21 



Phillips, C. (1994). The movement of African-American children through socio-cultural contexts: 
A case of conflict resolution. In B. L. Mallory & R. S. New (Eds ), Diversity and 
developmental ly appropriate practices: Challenges for early childhood education. New 
York: Teachers College Press. 

Reif, R. J., & Rauch, K. (1994). Science in their own words. Science cmd Children, 3/(4), 3 1- 
33. 

Saxe, G. B., Guberman, S. R., & Gearhart, M. (1987). Social processes in early number 

development. Monographs of the Society for Research in Child Development, 52(2, 

Serial No. 216). 

Saxe, G. B. & Gearhart, M. (1988). Children’s mathematics. New Directions for Child 
Development, No. 41 . San Francisco: Jossey-Bass. 

Shapiro, B. (1994). What children bring to light: A constructivist perspective on children ’s 
learning in science. New York: Teachers College Press. 

Sprung, B. (Ed.) (1978). Perspectives on non-sexist early childhood education. New York: 
Teachers College Press. 

Tharp, R , & Gallimore, R. (1988). Rousing minds to life . Cambridge, England. Cambridge 
University Press. 

Thouvenelle, S., Borunda, M., & McDowell, C. (1994). Replicating inequities: Are we doing it 
again? In J. L. Wright & D. D. Shade (Eds ), Young children: Active learners in a 
technological age. Washington, DC: NAEYC 

Wells, A. S., & Serna, I. (1996). The politics of culture. Understanding local political resistance 
to detracking in racially mixed schools. Working together toward reform. Cambridge, 
MA: Harvard College. Reprinted from Harvard Educational Review, 66( 1), 93-118. 

Whitin, D. J. (1994). Literature and mathematics in preschool and primary: The right 
connection. Young Children, 49(2), 4-11. 

Woodhead, M. (1996). In search of the rainbow: Pathways to quality in large-scale 
programmes for young disadvantaged children. The Hague: Bernard Van Leer 
Foundation. 

Wright, B. A. (1965). Educating for diversity. New York: John Day Co. 

Wright, J. L., & Shade, D. D. (Eds.) (1994). Young children: Active learnings in a technological 
age. Washington, DC: NAEYC. 



20 




22 




® 

U.S. Department of Education 

Office of Educational Research and Improvement (OERI) 

National Library of Education (NLE) 

Educational Resources Information Center (ERIC) 

REPRODUCTION RELEASE 

(Specific Document) 




I. DOCUMENT IDENTIFICATION: 



Title: Playing Fair and Square: Issues Of Equity In Preschool Math, Science, and 

Technology 



Author(s): Rebecca New 



Corporate Source: 



Publication Date: 



II. REPRODUCTION RELEASE: 

In order to disseminate as widely as possible timely and significant materials of interest to the educational community, documents announced in the 
monthly abstract journal of the ERIC system, Resources in Education (RIE), are usually made available to users in microfiche, reproduced paper copy, 
and electronic media, and sold through the ERIC Document Reproduction Service (EDRS). Credit is given to the source of each document, and, if 
reproduction release is granted, one of the following notices is affixed to the document. 

If permission is granted to reproduce and disseminate the identified document, please CHECK ONE of the following three options and sign at the bottom 
of the page. 



The sample sticker shown below will be 
affixed to all Level 1 documents 



The sample sticker shown below will be 
affixed to all Level 2A documents 



The sample sticker shown below will be 
affixed to all Level 2B documents 



PERMISSION TO REPRODUCE AND 
DISSEMINATE THIS MATERIAL HAS 
BEEN GRANTED BY 




PERMISSION TO REPRODUCE AND 
DISSEMINATE THIS MATERIAL IN 
MICROFICHE, AND IN ELECTRONIC MEDIA 
FOR ERIC COLLECTION SUBSCRIBERS ONLY, 
HAS BEEN GRANTED BY 

A* 




PERMISSION TO REPRODUCE AND 
DISSEMINATE THIS MATERIAL IN 
MICROFICHE ONLY HAS BEEN GRANTED BY 

$ 


<=T 








dr 

eft 


TO THE EDUCATIONAL RESOURCES 
INFORMATION CENTER (ERIC) 

1 




TO THE EDUCATIONAL RESOURCES 
INFORMATION CENTER (ERIC) 

2A 




J 

TO THE EDUCATIONAL RESOURCES 
INFORMATION CENTER (ERIC) 

2B 





Level 2A 

T 

□ 



Check here for Level 1 release, permitting reproduction 
(and dissemination in microfiche or other ERIC archival 
media (e g., electronic) and paper copy. 



„ a 






Level 2B 

i 

□ 



Check here for Level 2A release, permitting reproduction 
and dissemination in microfiche and jn electronic media 
for ERIC archival collection subscribers only 



Check here for Level 2B release, permitting 
reproduction and dissemination in microfiche only 



Documents will be processed as indicated^ vpvided reproduction quality permits. 

If permission to reproduce is granted, but no box is checked, documents will be processed at Level 1 . 



Sign 

H h V e '■* 

ERIC * 



I hereby grant to the Educational Resources Information Center (ERIC) nonexclusive permission to reproduce and disseminate this document 
as indicated above. Reproduction from the ERIC microfiche or electronic media by persons other than ERIC employees and its system 
contractors requires penriission from the copyright holder Exception is made for non-profit reproduction by libraries and other service agencies 
nation needs Ofbducators in resp onse to discrete inquiries. 



Signatu^. '* ~ 

Y 


Printed Name/Position/Title: 1 _ 

Rebecca S. New, 


Organization/Address: university ot Mew Hampshire 

Department of Education 
Morrill Hall / * 


Telep m-862-3720 7 


; F #b3-862-2174 


E-Mail Address: , , 

rsn@hopper . unh . edt 


rS/27/98 



Durham, NH 03824 



(over) 



III. DOCUMENT AVAILABILITY INFORMATION (FROM NON-ERIC SOURCE): 

If permission to reproduce is not granted to ERIC, or, if you wish ERIC to cite the availability of the document from another source, please 
provide the following information regarding the availability of the document. (ERIC will not announce a document unless it is publicly 
available, and a dependable source can be specified. Contributors should also be aware that ERIC selection criteria are significantly more 
stringent for documents that cannot be made available through EDRS.) x 



Publisher/Distributor: 



Address: 



Price: 



IV. REFERRAL OF ERIC TO COPYRIGHT/REPRODUCTION RIGHTS HOLDER: 

If the right to grant this reproduction release is held by someone other than the addressee, please provide the appropriate name and 
address: 




V. WHERE TO SEND THIS FORM: 



Send this form to the following ERIC Clearinghouse: 



Karen E. Smith, Acquisitions Coordinator 
ERIC/EEC E 

Children’s Research Center 
University of Illinois 
5 1 Gerty Dr. 

Champaign, Illinois, U.S.A. 61820-7469 



However, if solicited by the ERIC Facility, or if making an unsolicited contribution to ERIC, return this form (and the document being 
contributed) to: 

ERIC Processing and Reference Facility 
1100 West Street, 2 nd Floor 
Laurel, Maryland 20707-3598 



Telephone: 301-497-4080 
Toll Free: 800-799-3742 
FAX: 301-953-0263 



ERIC 



e-mail: ericfac@inet.ed.gov 
WWW: http://ericfac.piccard.csc.com 



088 (Rev. 9/97) 

PREVIOUS VERSIONS OF THIS FORM ARE OBSOLETE. 



